Of these lungs, 100 were selected for study of the relation of the type and severity of pneumoconiosis to right ventricular hypertrophy, using Gough-Wentworth sections. The remaining tissues from 47 of these lungs were used for an analysis of the content and composition of the dust and its relation to the grade of fibrosis. The average coal and quartz percentages of the dust from the lungs in the Wigan area were similar to previous findings in lungs from the Cumberland coalfield but differed from those in South Wales where the lung dust has a higher coal and a lower quartz percentage. Two possible explanations for this finding are discussed.
Pneumoconiosis is found in workers from all coalfields in this country, but only a few regional studies of the pathology appear to have been made outside South Wales. In Cumberland the lung dust of coalminers has, on an average, a higher proportion of rock material and less coal dust than the lung dust from South Wales, and progressive massive fibrosis is exceedingly rare (Faulds, King, and Nagelschmidt, 1959) . Lung who were suspected of suffering from pneumoconiosis but in whom a diagnosis in life had not been made; and (3) miners who had died at home or in hospital from some unrelated cause and in whom it was thought pneumoconiosis might have contributed to death. Very few were miners who had died as the result of an accident.
More than 1,000 pairs of lungs were seen over a period of five years from 1953 to 1957 by one of us. From this material lungs were selected with a view to studying the effect of lung fibrosis and its associated emphysema on the size of the right heart. When it had been found at necropsy that conditions other than pneumoconiosis existed, which could reasonably be expected to affect the size of the right heart, these cases were excluded. This left only 100 pairs of lungs for the purpose of this study, and of these large-scale sections were prepared by the GoughWentworth technique.
They provided many examples of the pathological changes produced by dust. A description of the chief findings, together with lung dust analyses, seemed worth while, 118 particularly in view of the fact that the coal mined is of lower "rank" than in South Wales.
It was not possible to get any estimate of the dust conditions in the pits during the working lives of these colliers, and only in cases when severe lung changes were present was it found possible to get some details of their employment. From these it appeared that the collier usually entered the pits early in life at age 14, although he would not start work at the coal-face until several years later. The periods spent underground were variable, ranging from 20 to over 50 years. The colliers had done many different types of job underground, and it was often difficult to know at which they had spent most time and the number of years. It did appear, however, that the "average" collier had about 40 years' underground exposure and was likely to have spent some of his time working in rock, even if the main part of his work had been coal getting.
Pathological Results
It was found that the morbid anatomical changes did not differ in any way from the descriptions given by workers in the South Wales and other coalfields and that fibrosis could be classified into five grades in the same fashion as had been done previously by King, Maguire, and Nagelschmidt (1956) and by (Caplan, 1953; Gough, Rivers, and Seal, 1955 King et al. (1956) with the addition of three lungs of silicotic rock-workers from King and Nagelschmidt (1945) . The dust concentrations for fibrosis grades I to IV in all three coalfields are similar with, perhaps, a slight tendency to be higher in South Wales than in the other two divisions. It is possible Values for the dust composition in the three coalfields are given in Table 4 *. The quartz percentages of the Lancashire lung dust are slightly higher for fibrosis grades I to IV than those from Cumberland and much higher than those from South Wales. The Table 4 are 25 % lower than those given by King et al. (1956) . At that time the Geiger-Muiller counter x-ray technique (Gordon and Harris, 1956) had not yet been developed and a combination based on visual film estimates and chemical silica analyses had been used. In the meantime, 14 of the old lungs have been re-analysed, and it was found that the old quartz values were, on average, 25 % too high when compared with the Geiger-Muller results. Concentration and composition of the lung dust of coal-workers from the Wigan area of Lancashire were found to be similar for any given grade of fibrosis to the values found in coal-workers from Cumberland, but the dust composition differed from that found in South Wales lungs in showing more rock dust and less coal dust. This last observation can be interpreted in two different ways, either the composition of the air-borne dust showed the same differences between Wigan and South Wales during the years in which the dust accumulated, or the airborne dust in the Wigan area contained more coal than the lung dust but due to some factor associated with the lower rank of this coal it accumulated in the lungs at a lower rate than the rock material. The coal rank code in the Wigan area ranges from 500 to 900, the volatile matter from 32 to 40 % dry ash-free coal. Corresponding values for Cumberland are coal rank code 500 to 600 with 30 to 37% volatile matter.
There is as yet no direct evidence that coal of low rank accumulates less readily in the lungs than coal of high rank, but it is quite likely that the air-borne dust in the Wigan area contained a higher proportion of rock material than in the South Wales steam coal area. In Wigan the ground is heavily faulted and cutting in dirt is common; mechanization started earlier but dust control later than in South Wales. Many of the pits are very deep, a considerable amount of work in rock is necessary to reach the seams, and the amount of rock drilling and blasting is said to have been high. It seems likely therefore that the difference in lung dust composition between Wigan and South Wales reflects a corresponding difference in the composition of the air-borne dusts. However, further research is required to establish whether or not coal of low rank is as readily taken up or retained in the lungs as coal of high rank.
If the first hypothesis is true, then the lung dust analyses suggest that, in contrast to South Wales, rock dust as well as coal dust has been a major hazard to which the coal-miners in the Wigan area of Lancashire have been exposed during the past 30 years.
